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54) COOLING LUBRICANT AND COOLING LUBRICANT CONCENTRATE - 
CONTAINING FINELY DIVIDED ZINC OXIDE 

57) Cooling lubricant for cutting metal machining, containing 0.01-1.5 wt%, with respect to the 
total quantity of the ready-for-use cooling lubricant, of zinc oxide with a mean particle size in the 
range of 5-500 ran. 
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Description 

The invention relates to the field of cutting metal machining. It concerns cooling 
lubricants and cooling lubricant concentrates, which are used in these work steps. 

Examples of cutting metal machining operations are cutting, drilling, turning on a lathe, 
milling, polishing, honing or lapping. For these processes, liquid processing agents, so-called 
cooling lubricants, are needed. Their function consists essentially of reducing abrasion between 
the tool and the work piece, to remove the heat that is generated, and to remove metal abrasions 
or shavings. Furthermore, they must prevent discoloration and/or corrosion of the work pieces 
which are machined. 

A review of shaping metal machining processes and processing agents that are 
conventionally used for that purpose is given, for example, in UUmann's Encyclopedia of 
Industrial Chemistry, 5th Edition, Volume A15, pp. 479-486- Here, the potential spectrum of 
available forms of processing agents ranges from oils to oil-in-water emulsions to aqueous 
solutions. Usually, the base fluids - oil or water - receive the addition of other components, such 
as, for example, viscosity regulators, defoaming agents or corrosion inhibitors. In oil-based 
systems, it is particularly conventional to also use lubricant additives, for example, so-called "EP 
additives." To form emulsions, it is generally necessary to use emulsifiers; in many cases, the 
agents are also stabilized with biocides. 

As oil components, it is preferred today to use paraffin or mineral oils. In addition, one 
can consider using so-called synthetic lubricants ("synthetic oils 1 '), such as, for example, 
polyolefins. Other examples of oil components are ester oils, which can be based on vegetal or 
animal oils; acetals or dialkyl ethers. By selecting the oils and their mixtures based on properties 
such as polarity or viscosity, it is possible to formulate metal machining agents, which satisfy the 
industrial requirements in greatly different fields of use. 

To have a sufficient lubricating effect, the cooling lubricants must contain components 
with lubricating effect In the case of water-soluble lubricants, which contain no oil phase, 
polyglycols are frequently used as lubricating components. Although such aqueous coolants are 
good heat exchangers, their lubricating effect is limited. On the other hand, substantially water- 
free oils can be used as lubricants. They present a very good lubricating effect and, because of 
their hydrophobicity, they also protect against corrosion, but their cooling effect is limited 
because of the low heat capacity of the oils, A compromise that has been widely used, between 
heat exchange, lubricating effect and protection against corrosion, consists of lubricants in the 
form of oil-in-water emulsions. The latter generally contain approximately 0,05-5 wt% of an oil 
phase, which is dispersed with the help of emulsifiers in the form of droplets in the 
subraicrometer and micrometer ranges in the water phase. Corrosion inhibitors constitute another 
substantial component of such lubricant emulsions. 

To improve the lubricating effect of pure oil cooling lubricants (which are also called 
cutting oils) or of oil containing cooling lubricant emulsions, so-called EP additives are 
frequently added. The latter can be chosen from phosphorus-, sulfur-, or chlorine-containing 
organic compounds, in case of less stringent demands pertaining to environmental protection. 
Sulfur-based organic compounds are used particularly frequently as EP additives. 

Sulfurized sperm oil, which in the past was often used as EP additive with overall good 
application properties, has decreased in importance, because the starting substance which is 
required for its manufacture is almost unavailable today for reasons pertaining to animal 
protection. The field of use of fully synthetic sulfur containing compounds, such as dibenzyl 
disulfide, sulfurized olefins, terpenes and fatty acid esters are limited, for example, because their 
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corrosiveness is too high for many fields of application. In addition, sulfiir compounds are often 
poorly tolerated by the skin, they evolve an unpleasant odor, in practical use they cause 
discomfort to persons, and they constitute a health risk. 

As EP additive, with an overall optimally balanced property profile, dialkyl oligosulfides, 
such as, for example, diisononyl pentasulfide, are frequently used today; however, as with the 
other EP additives of the state of the art, their effect is frequently not satisfactory, In addition, in 
many cases, the known EP additives present an unsatisfactory price-performance ratio, or the 
solubility or dispersibility in the base oils is not satisfactory. 

Water mixed or pure aqueous cooling lubricants in part frequently undergo biological 
degradation after a few days or weeks of use. Such degradation at the very least leads to odor 
problems; however, depending on the microbes present it can also lead to health risks during the 
application. If the microbes are mucus forming organisms, they can increase the viscosity of the 
cooling lubricant in an undesired manner, so that its capacity for use is reduced. To prevent or at 
least restrict these undesired effects caused by biological growth, organic hiocides are frequently 
added to the cooling lubricants. Although they reduce damage caused by biological degradation 
and consequently prolong the usability of the cooling lubricant, they themselves, due to their 
toxic effect, can present health risks for the user. In addition, due to the presence of the biocides, 
the disposal of used cooling lubricants is more difficult. Furthermore, the organic biocides 
themselves can lead to odor problems during the machining of metal. This can be the case 
particularly if the organic biocides decompose at the temperatures generated at the place of 
machining. Such odor problems and health risks occur particularly if formaldehyde splitting 
agents are used as biocides, or if amines form as degradation or secondary products due to the 
biocide used. Therefore, there is a demand for biologically stable cooling lubricants, which can 
be used satisfactorily with a small addition of organic biocides or without any addition of organic 
biocides at all. 

It is known from the pharmaceutical and cosmetic industries that inorganic zinc oxide has 
an antiseptic effect. It is, therefore, used in ointments, injury protection creams and similar 
products. For example, from US-A-5 455 023, a mouth rinse is known which contains 3 wt% 
zinc oxide having a particle size in the range of 5-15 nm. Here the zinc oxide is used because of 
its antiseptic or "bactericidal" effect. 

To disperse zinc oxide in a water phase, it is recommended, according to the 
presentations "Fine Particle Technology News," September 1999, page 3, to coat the zinc oxide 
particles with silicon dioxide. As an alternative, the ZnO can be coated with additional polar, 
water-soluble substances, which contain groups, such as, -NHj, -OH, and -COOH, to allow 
binding to the particles. 

The problem of the invention is to provide improved cooling lubricants and their 
concentrates for cutting metal machining, where the use of organic biocides can be omitted, at 
least to a large extent, while preserving simultaneously a good lubricating effect. 

The present invention is based on the observation that zinc oxide having a mean particle 
size in the sub-micrometer range, so-called "nanoscale" zinc oxide, is not only appropriate as a 
biocidal additive for cooling lubricants, in addition, depending on the constitution of the surface, 
it can be used in a stable dispersion in the aqueous or the oily phase of cooling lubricants and 
thus simultaneously promote the lubricating effect. This nanoscale zinc oxide simultaneously 
fulfills two tasks, which in the past were performed by different components of cooling 
lubricants; it stabilizes the cooling lubricants against biological degradation and simultaneously 
increases the lubricating effect Thus, it is simultaneously a biocide and a lubrication additive. 
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On the basis of the existing literature, one can indeed expect a stabilizing action with regard to 
the biological degradation of the cooling lubricants, but not an increase in the lubricating 
capacity. By using nanoscale zinc oxide in cooling lubricants, one can thus omit both organic 
biocides and also lubrication additives (EP additives) 3 or one can minimize the concentration of 
the latter. 

Thus, a first aspect of the invention relates to a cooling lubricant for cutting metal 
machining, which contains 0.01-1.5 wt%, preferably 0.02-0.2 wt%, with respect to the total 
quantity of the ready-for-use cooling lubricant, of zinc oxide with a mean particle size in the 
range of 5-500 nm. Preferably, the zinc oxide presents a mean particle size in the range of 5-1 00 
nm. Here, the primary crystallites can be agglomerated loosely and reversibly to form secondary 
particles having a size in the micrometer range. 

The particle size, as a volume-weighted mean crystallite size, can be determined by X-ray 
diffraction methods, particularly by Scherrcr analysis. The method has been described, for 
example, in; C. B. Krill, R. Birringer: "Measuring average grain sizes in nanocrystalline 
materials," Phil. Mag. A 77, p. 621 (1998). Accordingly, the volume-weighted average crystallite 
sizes D can be determined by the equation 

D=KX/pcos8. 

Here 'k is the wavelength of the X-radiation used, p is the full width at half height of the 
reflection at the diffraction position 26, and K is a constant of order of magnitude 1, whose 
precise value depends on the crystal shape. One can avoid this uncertainty of K by determining 
the line broadening as an integral width p is where Pi is defined as the area under the X-ray 
diffraction reflection, divided by its maximum intensity Iq: 

% 

Bi=iyio J l(2B)d(26> 
29, 

Here, the magnitudes 20 1 and 202 are the minimum and maximum angular positions of 
the Bragg reflection on the 20 axis. 1(29) is the measured intensity of the reflection as a function 
of 20. Using this relation, one gets the following equation for the determination of the volume- 
weighted average crystallite size D: 

D - A7picos0. 

Alternatively, the particle size can be determined by dynamic light scattering: irradiated 
laser ligjht is scattered elastically by the particles, which undergo Brownian molecular motion. As 
a result of the movement of the particles, the scattered light undergoes a frequency shift, which is 
measured. Because of the Stokes-Einstein relation, it depends directly on the particle size. In a 
computer assisted calculation, one uses the known solvent viscosity, to convert the frequency 
shift into particle size and particle distribution. 

The nanoscale zinc oxide, which is contained in the cooling lubricants according to the 
invention, is commercially available. 
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The nanoparticulate zinc oxide particles can be coated by a surface modification agent. 
As a result, their redispersibility can be improved and adapted to different dispersants. 

As surface modification agent one can consider using, for example, the above cited 
silicon dioxide. As a result, the hydrophilicity of the zinc oxide surface is increased, so that the 
dispersibility in water is improved. On the other hand, to render the surface of the zinc oxide 
particles hydrophobic, and thus to make the particles dispersible in a nonaqueous medium, for 
example, in oil, one uses, as surface modification agents, compounds which carry the 
hydrophobic groups, such as, for example, alkyl residues with 8-30 C atoms. Using appropriate 
anchoring groups* these hydrophobic residues are fixed to the zinc oxide surface. Here one can 
consider using, for example, fatty acids, fatty alcohols, organic sulfonic acids or organic 
phosphoric acids with alkyl groups having 8-22, preferably 12-20 C atoms. Furthermore, alkyl 
alkoxysilanes are suitable, which present at least one alkyl group with 8-30 C atoms. An example 
of such compounds is dodecyltriethoxysilane. It is preferred to use the surface modification 
agents in a quantity of approximately 0,5-10 wt%, preferably approximately 1-5 wt%, with 
respect to the weight of the zinc oxide. 

As surface modification agents one can also use emulsifiers of the nonionogenic 
surfactant type, chosen from at least one of the following groups: 

(1) Products of the addition of 2-30 mol ethylene oxide and/or 0-5 mol propylene oxide 
to linear fatty alcohols having 8-22 C atoms, to fatty acids having 12-22 C atoms and to 
akylphenols having 8-15 C atoms in the alkyl group. 

(2) C12/18 fatty acid mono- and -diesters of the products of the addition of 1-30 mol of 
ethylene oxide to glycerol; 

(3) Glycerolmono- and -diesters and sorbitan mono- and -diesters of saturated and 
unsaturated fatty acids having 6-22 carbon atoms and their ethylene oxide addition 
products; 

(4) Alkylmono- and -oligoglycosides having 8-22 carbon atoms in the alkyl residue and 
their ethoxylated analogs; 

(5) Products of the addition of 15-60 mol ethylene oxide to castor oil and/or hardened 
castor oil; 

(6) Polyol esters, and particularly polyglycerol esters, such as, for example, polyglycerol 
polyricinoleates, polyglycerol poly-12-hydroxy stearates or polyglycerol dimerate. 
Mixtures of compounds of several of these substance classes are also suitable; 

(7) Products of the addition of 2-15 mol ethylene oxide to casto oil and/or hardened 
castor oil; 

(8) Partial esters based on linear, branched, unsaturated or saturated C^ni fatty acids, 
ricinoieic acid as well as 12-hydroxystearic acid and glycerol, polyglycerol, 
pentaerythritol, dipenta-erythritol, sugar alcohols (for example, sorbitol), alkyl glucosides 
(for example, methyl glucoside, butyl glucoside, lauryl glucoside), as well as 
polyglucosides (for example, cellulose); 

(9) Mono-, di- and trialkyl phosphates as well as mono-, di- and/or tri-PEG alkyl 
phosphates and their salts; 

(10) Wool wax alcohols; 

(1 1) Polysiloxane-polyalkyl-polyether copolymers or corresponding derivatives; 

(12) Mixed esters of pentaerythritol, fatty acids, citric acid and fatty alcohol according to 
DE-PS 1 1 65 574 and/or mixed esters of fatty acids having 6-22 carbon atoms, methyl 
glucose and polyols, preferably glycerol or polyglycerol as well as 
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(13) polyalkylene glycols. 

The products of the addition of ethylene oxide and/or propylene oxide to fatty alcohols, 
fatty acids, alkylphenols, glycerol mono- and -diesters as well as sorbitan mono- and -diesters of 
fatty acids and to castor oil represent known, commercially available, products- They are 
homolog mixtures, whose mean alkoxylation degree corresponds to the ratio of the substance 
quantities of ethylene oxide and/or propylene oxide and substrate, with which the addition 
reaction is carried out 

C8/18 alkyl mono- and -oligoglycosides, whose manufacture and use are known from the 
state of the art. Their manufacture is carried out particularly by reacting glucose or 
oligosaccharides with primary alcohols having 8-18 C atoms. With regard to the glycoside 
residue, monoglycosides, where the cyclic sugar residue is hound by a glycoside bond to the 
fatty alcohol, and also oligomer glycosides having an oligomerization degree of up to 
approximately 8 are suitable. The oligomerization degree is here a statistical average, based on a 
homolog distribution which is conventionally used for such industrial products. 

Typical examples of anionic surface modification agents in the form of emulsifiers are 
soaps, alkyl benzene sulfonates, alkane sulfonates, olefin sulfonates, alkyl ether sulfonates, 
glycerol ether sulfonates, ccrmethyl ester sulfonates, sulfofatty acids, alkyl sulfates, alkyl ether 
sulfates, such as, for example, fatty alcohol ether sulfates, glycerol ether sulfates, hydroxy mixed 
ether sulfates, monoglyceride (ether) sulfates, fatty acid amide (ether) sulfates, mono- and dialkl 
sulfosuccinates, mono- and dialkyl sulfosuccinates, sulfotriglycerides, amide soaps, ether 
carboxylic acids and their salts, fatty acid isethionates, fatty acid sarcosinates, fatty acid taurides, 
N-acylamino acids, such as, for example, acyl glutamates and acyl aspartates, alkyl 
oligoglucoside sulfates, protein fatty acid condensates (particularly plant products based on 
wheat) and alkyl (ether) phosphates. If the anionic surfactants contain polyglycol ether chains, 
they can present a conventional homolog distribution, but preferably a narrowed homolog 
distribution. 

Furthermore, as surface modification agents, zwitterionic surfactants can be used. 
Zwitterionic surfactants are surfactant compounds which cany in the molecule at least one 
quaternary ammonium group and at least one carboxylate and one sulfonate group. Particularly 
suitable zwitterionic surfactants are the so-called betaines, such as N-alkyl-N,N- 
dimethylammonium glycinates, for example, cocoa alkyl dimethylammonium glycinate, N- 
acylamino-propyl-N,N-dimethylammonium glycinates, for example, cocoa 
acylaminopropyldimethylammonium glycinate, and 2-alkyl-3-carboxymethyl-3- 
hydroxyethylhnidazolines each having 8-18 C atoms in the alkyl or acyl group as well as cocoa 
acylaminoethylhydroxyethylcarboxymethyl glycinate. It is particularly preferred to use the fatty 
acid amide derivative which is known by the CTFA name cocamidopropyl betaine. Other 
suitable emulsifiers are ampholytic surfactants. Ampholytic surfactants are surfactant compounds 
which contain, besides a Cg/ig alkyl or acyl group in the molecule at least one free amino group 
and at least one -COOH- or -SO3H- group, and which are capable of forming inner salts, 
Examples of appropriate ampholytic surfactants are N-alkyl glycines, N-alkyl propionic acids, 
N-alkyl aminobutyric acids, N-alkyliminodipropionic acids, N-hydraxy[sic; hydroxy]ethyl-N- 
alkylamidopropyl glycines, N-alkyl taurines, N-alkyl sarcosines, 2-alkyIaminopropionic acids 
and alkylaminoacetic acids each having approximately 8-1 8 C atoms in the alkyl group. 
Particularly preferred ampholytic surfactants are N-cocoalkylaminopropionate, 
cocoacylaminoethylaminopropionate and C12/18 alkyl sarcosine. Besides the ampholytic 
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emulsifiers, one can also use quaternary emulsifiers, where those of the ester quat type, 
preferably methyl quaternized difatty acid triethanolamine ester salts, are particularly preferred. 
Other possible surface modification agents are: 

a) Thiols having the general formula HSR 1 , where R 1 denotes an acyclic or cyclic 
aliphatic, araliphatic, alkyl aromatic or aromatic residue having 5-30 carbon atoms, which 
can additionally be substituted with one or more substituents from the group ONOa, NO2, 
CI, Br, CN, SO3M or OSO3M, where M denotes hydrogen or an alkali metal. 

b) Thioethers having the general formula R^x-R 2 , where R 1 and R 2 each can have the 
same meaning as described for R 1 under a), and they may be identical or different, and x 
stands for a whole number between 1 and 12. 

Protective colloids which are suitable as surface modification agents are, for example, 
natural water-soluble polymers, such as, for example, gelatins, caseine, gum arabic, alginic acid, 
sodium alginate, lysalbinic acid, starch, albumin, water-soluble derivatives of water-insoluble 
polymeric natural substances, such as, for example, cellulose ethers, such as, methylcelluloses, 
hydroxyethylcelluloses, carboxymethylcelluloses or modified carboxymethylcelluloses. 
Hydroxyethyl starch or hydxoxypropyl guar, as well as synthetic water-soluble polymers, such 
as, for example, polyvinyl alcohol, polyvinylpyrrolidone, polyalkylene glycols, poiyaspartic acid 
and polyacrylates. 

In the simplest case, the zinc oxide particles are coated with the surface modification 
agent by mixing the zinc oxide particles and the surface modification agents together in an 
appropriate dispersion medium and optionally at elevated temperature, followed by isolation 
from the dispersion medium, for example, by filtration, sedimentation, centrifugation or by 
distillation of the dispersant Possible dispersants, depending on the chemical nature of the 
surface modification agent, are water or inorganic solvents, such as, alcohols, ketones, ethers or 
dispersants having a lower polarity, such as liquid linear, cyclic or aromatic hydrocarbons. 

In an embodiment of the invention, the cooling lubricant can be in the from of an oil-free 
water phase, in which the zinc oxide is dispersed. In an alternate embodiment, the cooling 
lubricant is in the form of an oil, in which the zinc oxide is dispersed. As mentioned in the 
introduction, these two embodiments of cooling lubricants present different advantages and 
disadvantages. For dispersion in a water phase, it is particularly advantageous to use zinc oxide 
which has either undergone no surface modification or which has been surface modified with a 
hydrophilic substance. For example, one can use zinc oxide which has been coated with silicon 
dioxide. If the zinc oxide is to be dispersed in oil, it is preferred to coat it with a hydrophobic 
surface modification agent, such as, for example, with dodecyltriethoxysilane or isostearic acid 

In a more preferred embodiment, the cooling lubricant is in the form of an oil-in-water 
emulsion, in whose water phase the zinc oxide is dispersed. An alternate embodiment consists in 
dispersing the zinc oxide in the oil phase of the oil-in-water emulsion. Depending on how the 
emulsion is manufactured and depending on the surface modification of the zinc oxide, one can 
achieve one or the other embodiment It is also possible to use ZnO in the water and the oil 
phase. If the zinc oxide is to be dispersed in the oil phase, it is preferred to add it in the 
hydrophobic surface modified form to the oil-containing concentrate of the coating lubricant, 
before preparing the ready-for-use emulsion from the concentrate by dilution with water. For the 
dispersion in the water phase, it is preferred to use zinc oxide with a hydrophilic surface, and to 
add the latter to the already prepared oil-in-water emulsion. 
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If the terms "oil" or "oil phase" is used in the context of this closure, it denotes substances 
which are liquid at the temperature of use, which cannot be mixed in all possible ratios with 
water, and which preferably are substantially insoluble in water and present a higher viscosity 
than water. For example, the oil can be chosen from paraffinic or naphthenic mineral oils, 
polyolefins, ester oils, acetals or dialkyl ethers. Ester oils denote esters of carboxylic acids 
having 10-24 C atoms, which are preferably of animal or vegetal origin, with monovalent or 
polyvalent alcohols, Examples of such ester oils are the so-called triglycerides, glycerol fatty 
acid esters, which are preferably of vegetal or animal origin, that is preferably so-called "native 
oils." However, the ester oils can also be chemical conversion products, for example, 
reesterification products of such native oils. Furthermore, acetals or dialkyl ethers are suitable as 
oil phase, if they present a number of C atoms which satisfies the above given definition of an 
"oil." This is the case, for example, with acetals or dialkyl ethers which present 10-24 C atoms. 

The cooling lubricants according to the invention, in the form of oil-in-water emulsions, 
can contain additional components, which are mentioned in the state of the art of this field of 
application. Examples are emulsifiers and corrosion inhibitors. One main aspect of the invention 
is that one can omit the use of organic biocides because of the biostatic properties of zinc oxide. 

Examples of possible corrosion inhibitors are salts of carboxylic acids having the formula 

ax _ 

R 3 ~COOH (I) 

in which R 3 denotes an aliphatic, linear or branched hydrocarbon residue having 5-23 
carbon atoms and 0 or 1-5 double bonds or a R 4 -Ph-COCH=CH group, where R 4 stands for a 
linear or branched alkyl residue having 8-1 8 carbon atoms, and Ph for a phenyl group. 
Furthermore, R 3 can represent an aromatic residue. 

Typical examples are the fatty acids capronic acid, caprylic acid, capric acid, isononanoic 
acid, lauric acid, myristic acid, palmitic acid, stearic acid, isostearic acid, oleic acid, elaidic acid, 
petroselinic acid, linoleic acid, linolenic acid, elaeostearic acid, arachic acid, gadoleic acid, 
arachidonic acid, behenic acid, erucic acid and clupanodonic acid, as well as their industrial 
mixtures, as produced, for example, in the pressurized cleavage of natural fats and oils, It is 
preferred to use carboxylic acids having the formula (I), in which R 3 stands for alkyl residues 
having 5-17 carbon atoms. 

Examples of substituted carboxylic acids are found in the group of the alkylbenzoyl 
acrylic acids. It is particularly preferred to use 3-(p-dodecylben2oyl)acrylic acid. 

The mentioned acids can be used particularly as alkali, alkaline earth, ammonium, 
alkylammonium and/or zinc salts. 

An additional group of corrosion inhibitors that can be used consists of anionic 
surfactants of the type of the petroleum sulfonates. They are sulfoxidation products of paraffin 
fractions having an average of 6-30, particularly 10-20 carbon atoms. The petroleum sulfonates 
can also be considered secondary alkane sulfonates, where alkali or alkaline earth metals, 
ammonium or alkyl ammonium constitute potential counterions. It is preferred to use petroleum 
sulfonate in the form of their sodium or calcium salts. 

As an additional group of corrosion inhibitors, one can consider using sulfonation 
products of unsaturated fatty acid glyceride esters having the formula (II), so-called 
"sulfotriglycerides" or "sulfoils." 
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CHgO-COR 5 
I 

CH-CHJOR 6 (II) 
I 

C^O-COR 7 

in which R 5 CO stands for an unsaturated acyl residue having 16-24 carbon atoms and 1-5 double 
bonds, and R 6 CO and R 7 CO, independently of each other, denote acyl residues having 6-24 
carbon atoms and 0 or 1-5 double bonds. 

Sulfotriglycerides are known substances which can be obtained, for example, by the 
addition of sulfotrioxide or chlorosulfonic acid to unsaturated triglycerides, particularly rapeseed 
oil or sunflower oil In this connection, reference is made to the Patents (Offenlegungsschrift) 
DE-A1 39 36 001 and DE-A1 41 18 955 of the applicant, in which the manufacture as well as the 
corrosion inhib iting and self emulsifying properties of sulfotriglycerides are described. For the 
purpose of the agents according to the invention, it is preferred to use sulfonated rapeseed oil in 
the form of sodium, calcium, ammonium or alkylammonium salt. 

As corrosion inhibitors, one can also use - alone or in combination - alkanolamines and 
their salts, particularly carboxylic acid salts, sulfonates, organic boron compounds, particularly 
boric acid esters, fatty acid amides, aminodicarboxylic acids, dimer fatty acids, phosphoric acid 
esters, thiophenic acid esters, dialkyl dithiophosphates, mono- and dialkylaryl sulfonates, 
benzotriazoles and polyisobutene succinic acid derivatives, which in part also present 
emulsifying properties. 

Possible emulsifiers are the products of the addition of ethylene oxide and/or propylene 
oxide to compounds with acidic hydrogen atoms or fatty acid esters. They include, for example, 
alkoxylation products of fatty alcohols, alkylphenols, fatty acids, fatty amines, fatty acid methyl 
esters and sorbitan esters, which can be prepared by the known methods of the state of the art 

Typical examples are the products of the addition of an average 1-20, preferably 2-10 
mol ethylene oxide and 0 or 1-5 mol propylene oxide to fatty alcohols having 6-22 carbon atoms, 
alkyi phenols having 4-12 carbon atoms in the alkyl residue as well as fatty acids, fatty amines 
and fatty acid esters each having 6-22 carbon atoms in the fatty residue. It is particularly 
preferred to use products of the addition of 2-10 mol ethylene oxide to lauryl or C 12/14 total fatty 
alcohol (conventional or narrowed homolog distribution) to octylphenol, lauric or C 12/14 
cocofatty acid, laurylamine, cocofatty acid methyl ester and/or sorbitan monolaurate. 

For cooling lubricants which are used particularly in machining processes one can use, 
besides the mentioned nonionic emulsifiers, anionic surfactants, such as, for example, soaps, 
sulfonates and alkyl phosphates. Typical examples of this group of compounds are alkali soaps 
of fatty acids, naphthenic soaps, alkylaryl sulfonates, alkane sulfonates, alkylbenzene sulfonates, 
alkyl sulfates and alkyl ether sulfates. 

For the use of the cooling lubricant emulsion in very soft water, it is particularly 
advantageous to use the following combination as emulsifier system: 

a) Ethoxylates/propoxylates of fatty alcohols having 8-1 8 C atoms in the alcohol with 2-6 
ethylene oxide units and 4-8 propylene oxide units, and 
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b) Fatty alcohols and/or fatty alcohol propoxylates having 12-24 C atoms in the alcohol 
and 0-3 propylene oxide units and/or distillation residue of these fatty alcohols 

in a weight ratio a:b = 1:0.3 to 0.3:1. 

This emulsifier system is described in greater detail in DE-A-197 03 083, 
The ready-for-use cooling lubricant emulsion according to the invention contains, in 
addition to zinc oxide, the following base components, preferably in the following quantities: 
0.05-5 wt% oil, 
0.03-5 wt% emulsifiers, 
0.03-4 wt% corrosion inhibitors 

and, as a remainder to make 100 wt%, water as well as optionally additional processing 
agents or active ingredients. 

In principle, the cooling lubricants according to the invention, which may be pure 
aqueous cooling lubricants, cutting oils or the preferred cooling lubricant emulsions, can be 
prepared by mixing the individual components at the site of use. However, in general the users of 
cooling lubricants do not mix on site. Rather, they prefer to use either ready-for-use cutting oils 
or concentrates for aqueous cooling lubricants or water-mixed cooling lubricant emulsions, 
where the ready-for-use cooling lubricant is prepared from these concentrates by mixing with the 
appropriate quantity of water, 

Therefore, another aspect of the invention relates to a concentrate for the preparation of a 
cooling lubricant emulsion in the form of an oil-in-water emulsion, in whose oil phase the zinc 
oxide is dispersed. This concentrate preferably contains the following components: 

10-70 wt% oil, 

7-50 wt% emulsifiers, 

7-40 wt% corrosion inhibitors, 

1-25 wt% of the zinc oxide, preferably in hydrophobic form, 

and optionally water as well as additional active ingredients or processing agents. 

By mixing this concentrate with water, preferably in a ratio of 0.5-1 0 parts by weight 
concentrate and 99.5-90 parts by weight water, one obtains the ready-for-use oil-in-water 
emulsion with zinc oxide dispersed in the oil phase. 

The cooling lubricants according to the invention can be used for cutting metal 
machining. Therefore, another aspect of the invention relates to such work procedures. As far as 
content is concerned, this is equivalent to the use of cooling lubricants, which contain 0.01-1.5 
wt% zinc oxide with an average particle size in the range of 5-500 nm, preferably in the range of 
5-100 nm, for cutting metal machining. Examples of such work procedures were listed in the 
introduction. In this context, it is recommended to adapt the composition of the cooling lubricant 
to the properties of the metal to be machined. This applies particularly to the selection of the 
corrosion inhibitors. For machining steel and other iron containing alloys, particularly well suited 
cooling lubricants are those which contain as corrosion inhibitors anions of carboxylic acids 
having 6-12 C atoms. Common examples thereof are 2-ethylhexanoic acid and isononanoic acid. 
These acids are frequently used together with triethanolamine, because such a combination 
promotes the anticorrosion effect. For machining aluminum and alloys thereof it is preferred to 
choose cooling lubricants, which contain, as corrosion inhibitors, alkylphosphonic acids having 
4-1 8, preferably 6-12 C atoms in the alkyl group. For example, one can use octylphosphonic 
acid. For processing nonferrous metals, such as, for example, copper, bronze or brass, it is 
preferred to use cooling lubricants, which contain so-called nonferrous metal inhibitors. They 
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can be chosen, for example, from the group of the triazoles, in particular from benzotriazoles and 
tolyl triazoles. 

Embodiment examples 
Abrasion/wear tests 

To test the lubricating effect, abrasion/wear tests were carried out using a Reichert scale 
(Company Sommer & Runge, Berlin) with a measuring length of 100 m. Here, for each test, a 
quantity of 25 mL of the cooling lubricant was used. The cooling lubricant concentrations used 
were those referred to below as concentrate A and concentrate B, with the indicated composition 
with different parts by weight of zinc oxide, where the parts by weight of zinc oxide refer to the 
parts by weight of concentrate before it is mixed with zinc oxide. The concentrates which had 
been mixed with zinc oxide, and, for comparison, concentrates without zinc oxide, were used in 
a 5% preparation in water. The primary crystallite size of the ZnO was in the range 10-20 m 

Composition concentrate A (parts by weight; without EP additive. Abbreviations; FS = fatty 
acid, FA = fatty alcohol, JZ - iodine number. EO M ethylene oxide) 

11.3 water 

8.0 boric acid 

10,0 monoethanolamine 

0.9 potassium hydroxide 

I. 8 glycerol 

7.0 FS ethyl hexyl ester, 

3.0 trimethylolpropane trioleate 

II. 0 mineral oil, paraffinic 
9.0 FS. caprylic 

0. 5 FA + 20 EO. Ci6-i8 

21.0 FA + 2 EO, oleyl cetyl, vegetal 
2.5 FA + 10 EO. Oleyl/cetyL JZ 45/50 
3.0 (Methylene glycol monobutyl ether 

1.0 FS, Isononanoic, 3,5,5-trimethylhexanoic acid. Measurements with Reichert scale 
yielded the results indicated in the tables below. The tables contain the size of the wearing 
surface as well as an indication of the measuring length in meters. The initially loud abrasion 
caused noise decreased after X m, because an even lubrication starts at that time. 

1. Reference 1 concentrate A without addition (comparison) 

2. Concentrate A + 20,9% ZnO 

3. Concentrate A + 10% ZnO 

4. Concentrate A + 5% ZnO 

5. Concentrate A + 2.5% ZnO 

6. Concentrate A + 1% ZnO 

Table 

Abrasion/wear test using the Reichert scale, filling volume 25 mL, 100 m measuring length 
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The samples were used in a 5% preparation in water 



No. 


Noise 


Measured surface area 


Surface area ellipse 




M 


[mm 2 l 


[mm 2 ] 


Ref. 1 


40 


4.3 x 5.9 


19.9 


2 


24 


4.7 x 3.5 


12.9 


3 


27 


4.0x5.0 


15.7 


4 


30 


4.0 x 5.3 


16.6 


5 


34 


4.1 x 5.5 


17.7 


6 


38 


4.1x5.6 


18.0 



In an additional test series, the same procedure was used, with concentrate B as emulsion 
concentrate 



Composition concentrate B: (parts by weight, without EP additive. Abbreviations: FS = fatty 
acid, FA = fatty alcohol, JZ = iodine number EO = ethylene oxide, PO ■ propylene oxide) 

15,0 mineral oil, paraffinic 

7.0 FS triglyceride, colza oil 

9.5 FS, isononanoic, 3,5,5-trimethylhexanoic acid 

9.5 FS, caprylic 

5.0 triethanolamine 

8.4 FA + 3 EO + 6 PO, C12.14 

8.4 FA + 2 PO, Oleyl cetyl 

13.6 FA, residue, [unges.; possibly: ungesftubert - uncleaned] 

15.5 potassium hydroxide, 50% 

4.0 ether carboxylic acid. FA Q2.14 + 2.5 EO. Na salt 

The results, which were obtained using a procedure analogous to the preceding one, are 
summarized in the following table. 

Ref. 2: without ZnO 

7. Incorporate 2% ZnO in concentrate B 

8. Incorporate 2% modified ZnO (5% dodecyltriethoxysilane) 

9. Incorporate 2% modified ZnO (1% dodecyltriethoxysilane) 

Table 

Abrasion/wear test on the Reichert scale, filling volume 25 mL, 100 m measuring length 
The samples were used in a 5% preparation in water 1 
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No. 


Noise 


Measured surface area . 


Surface area ellipse 




[m] 


[mm 2 ] 


fmm 2 l 


Ref.2 


>100 


5.0x7.4 


29.0 


7 


47 


5.9x4,4 


20.4 


8 


47 


6.0x4.4 


20.7 


9 


45 


6.0x4,3 


20.2 



Furthermore, tests on the biological stability of ready-for-use cooling lubricant emulsions 
were carried out, 

To cany out the tests, 800 mL of an emulsion of the cooling lubricant to be tested 
(concentrate B 5% preparation in tap water addition of 0.1 wt% ZnO (Example 1) or 0.2 wt% 
ZnO (Example 2), with respect to the finished emulsion) are used. The primary crystallite size of 
the ZnO was in the range 10-20 urn. 

The solution was aerated in a glass beaker during the day in a light stream; in the night, 
the aeration was interrupted. 

To approximate actual conditions as much as possible, losses due to evaporation were 
compensated by the addition of water at regular intervals. 

The contamination with microorganisms was carried out by the weekly addition of 8 mL 
of an inoculation solution, whose preparation is described below. 

The duration of a test was 4-12 weeks. If interfering changes occurred before the 
< expiration of that duration, the test could be interrupted. 

The inoculation solution is prepared by mixing equal parts of microbialy contaminated 
solutions (stock solutions) with 3 cooling lubricant products. 

The stock solutions were prepared by contaminating solutions of the products with 
microorganisms using the already described test procedure. 

Inoculation cycle test 

Number of microbes (bacteria) after the indicated test duration, each time before the 
inoculation solution was added. The pH was adjusted, if necessary, with KOH before the first 
test day. Initial values: comparison: 9.06; Example 1: 9.03; Example 2: 9.03. 

Microbial counts of each inoculation solution to be added 



Inoculation solution No. 


Microbes 
(bacteria) 


1 


1.2x10° 


2 


6x10" 


3 


3xl0 c 


4 


4.2x10° 


5 


6.8 x 10° 


6 


12x10° 


7. 


3.6x10° 


8 


3.2 x 10° 



Result 
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Test duration 


Comparison: 
Concentrate B 


Example 1: 
Concentrate B 
+ 0.1%ZnO 


Example 2: 
Concentrate B 
+ 0.2% ZnO 


1 day 


<10 

PH9.12 


<10 

pH 9.05 


<10 

PH9.04 


1 week 


>10 7 
pH8,3 


<10 
pH 8.93 


<10 

pH 8.93 


2 weeks 


>10 v 
pH 8.27 


3x10" 
pH 8.93 


9x10* 
pH 8.94 


3 weeks 


9xl0 b 
pH 8.35 


6x 10* 
pH 8.86 


6x 10* 
pH 8.86 


4 weeks 


>10' 
pH 8.48 


7.3 x 10" 
pH 8.89 


1.6x10* 
pH 8.91 


5 weeks 


2.1x10' 
pH8.44 


2.3 x 10° 
pH 8.92 


5.5 x 10* 
pH 8.93 


6 weeks 


1.4 xlO 7 
pH 8.53 


6x 10* 
pH 8,89 


6x10* 
pH8.99 


7 weeks 


>10 7 
pH 8.51 


4x 10 9 
pH9.04 


2x10* 
pH 9.08 


8 weeks 


1.9 x 10 7 
PH8.75 


3x10' 
PH9.16 


5.1 x 10 5 
PH9.18 



Observations after an 8-week test duration 



Comparison 

Coarsened emulsion, creamy layer swimming on top, moldy odor; 

Examples 1 and 2 
Emulsion finer than comparison, no cream foimation, neutral odor. 

Claims 

1 . Cooling lubricant for cutting metal machining, containing 0.01-1.5 wt%, with respect 
to the total quantity of the ready-for-use cooling lubricant, of zinc oxide with a mean 
particle size in the range of 5-500 nm. 

2. Cooling lubricant according to Claim 1, characterized in that the zinc oxide has a mean 
particle size in the range of 5-100 nm. 

3. Cooling lubricant according to one or both of Claims 1 and 2, characterised in that it is 
in the form of an oil-free water phase, in which the zinc oxide is dispersed. 

4. Cooling lubricant according to one or both of Claims 1 and 2, characterized in that it is 
in the form of an oil* in which the zinc oxide is dispersed. 

5. Cooling lubricant according to one or both of Claims 1 and 2, characterized in that it is 
in the form of an oil-in-water emulsion, in whose water phase the zinc oxide is dispersed. 



PAGE 30/51 * RCVDAT 6/112005 12:12:00 PM [Eastern Daylight rimej* SVR:USPTO-EFXRF-1IO * DN1S:8729306 ' CSID:312 913 0002* DURATION (mm-ss):17-20 



06/01/2005 11:24 FAX 312 913 0002 



©031 



15 



6. Cooling lubricant according to one or both of Claims 1 and 2, characterized in that it is 
in the form of an oil-in-water emulsion, in whose oil phase the zinc oxide is dispersed, 
where the surfaces of the zinc oxide particles have been rendered hydrophobic. 

7. Cooling lubricant according to one of Claims 4-6, characterized in that the oil is 
chosen from paraffinic or naphthenic mineral oils; polyolefins, ester oils, acetylene or 
dialkyl ethers. 

8. Cooling lubricant according to one of Claims 5 or 6, characterized in that it contains 
emulsifies and/or corrosion inhibitors as other components. 

9. Cooling lubricant according to one of Claims 5 or 6, characterized in that it contains, 
with respect to the total quantity of the cooling lubricant, and in addition to zinc oxide, 
0.05-5 wt% oil, 

0.03-5 wt% emulsifiers, 
0.03-4 wt% corrosion inhibitors, 

and, as the remainder to make 1 00 wt%, water as well as optionally additional 
processing agents and active ingredients. 

10- Concentrate for the manufacture of a cooling lubricant according to Claim 6, which 

contains, with respect to the total quantity of the concentrate 

10-70 wt% oil, 

7-50 wt% emulsifiers, 

7-40 wt% corrosion inhibitors, and 

1*25 wt% zinc oxide 

and optionally water as well as additional active ingredients or processing agents, where 
the proportions of the components must be chosen such that the total quantity of 
concentrate is 100 wt%. 

1 1 . Method for the cutting machining of metals using a cooling lubricant according to 
one or more of Claims 1 -9. 
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bciiung. enthaltens 0,01 bis 1,5 Gew.-% bozogen auf die 
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Beschreibuag 

DicErfiodung li.gr aurdemGcbietderspanabhebend^Beerbeitung von Mellon. Sic bcuifftKAhlschnucrstoffeuod 
KUhlschinlersiofikonzcotra)^ diebei <Wn Arbeiisschxiiten ^ff ™" e J^- Frtton . S chl C iren.Ho n en 

fittL. and MeiaUobrieb bzw. Spare zu eotfemen. Wciiertao mussen aieem© Verfiibung und/oder eine Kenton u 

Dss Spektrum der Anbiemngsformen der m Ben-acbi komn«»den H «»«wr WB _ 
Kompancnten wie bd^ek^ Wto^g^ fS2^^S2S^A«S^'. gebMcb. FUr 

£ IS^S^^^^^ " «*- *— * ^ 

Schmi.^ng i*^ h h ^*££^^ ^y^ We auch Koxrodonsscbuttwkunft «o- 

promiB binsichtlich WHnncabfuhr, Schmierwirkimg and J^^"^™ 1 ^"^ ^ oipnase. die mil Hilfc von 

Zur Verbesserung der SdimiorwiriaiDg von re,n obgen ^^^^^^^^g^tzL Diese konnan 
den) od~ vonolhalUge. Cnlorbaldgen ^a- 

aufiBcwShlt sein aus Phosphor-, Scbwefel- Oder bej vemngeiwn Ampnwimjuu pp. Additive eingesetH. 
niihen Vorbindungen. Insbesondere werdeo haufig ^V'^^^^^^^^^^^ 

Das als EP-Additiv mil insgesamt guten ^^^J^^^^^^SS^ Kkaum mebrver- 
verlors^Bed^da^ 

z. B. DJtsononylpentasuind im Gebrauch die jedoch ^ e A ^ o ri 8^ in 
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uOon. Solche Geruchsproblcme und GesundhettanRiken (reten j™""^^"* bzw Nebenprodukte bilden. 
SoU Zinkoxid in einer Wasserpbase dispergicn werden, 1st es gemfiS den Reteraten in 
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Mikromeier-Baeich, i»» « S*£Srfi S w^riicn SUgcn Phase von KUhlschmierstoffen siriri! 

soodem daB es je nacb dberflachenbeschafffcnhdi in dcr "SBngcn * ankoxid erfuili also gleichzeltig 

dispergterbar isL und dabci gleichzeitig ^' e j* c f^ e ^ 1 ^^^^^^ 0 ^^»^^^^^^^w^i^momm^ v£deo mufi- 
A^b'r, <lle^^ gldetoius di* 

ten: Es suWUsieit zum e.nen ^= K .^^ 6 ^f* J' ^HD^ f war aufmind Cter \fcrlireralur rwar Ttm ci- 

SEKESffi^^ (BP-iddiUve) verzich^ werden, bzw. die Konzcn-ra- 

rton iwziercr tcann mininnert werden. vnhi^-hmimiLoff fur die spanabhebende MeUOlbearbel- 

Demnachbemfft dieErfindung ,n emem ers.eo ^^f^™^.^^ leGcsamancnfie des anwen- 

Die TcilchcngroBc als voluroengewichiete nuiitere KnsttUiigiflfie isi rrm ^^™"^".^ V p * B irrinsfcr. 



t) = KX/pcos9. 



10 



15 



10 



25 



30 



nub* is, X die WeUer.lSnge der verwendaen t^gM*- ^^^?^^^oi1oSS 
Bi=1/lo f l(29)d(2e) 

ts u - ■ ^-wvfifl^ifl lind ift, die mimntale und maximale Winkelpositf on des Bragg-Reflexes auf der 28-Achse. 40 
1,-S? "die iSSSSu^SSS^^ von 28. U^V^ucg von diesem Zusammenhang e> 

D = A/|5jCOS9 45 

AKcrcwdv Wann die THlcbcogroto dureb dynannsche UM besting werde*: ^^J^ U £^ 

TSSSw^Sa^SS™"'"--"' «-« «. Emulgatoreo .on. TVp d« *M«p~ TteH. ~ ™- 
desteas einer der fblgcnden Gruppcn in Fragc: 

(1) Anlagerungsprodukie von 2 bis 30 Mo! Bhylenoxid und/oderObiaS Mol Propylenoxid an lineare Fedalkobole 
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nut 8 bis 22 C-Atomen. an mil 12 bis 22 C-AKnuen und an AlkylpbenoJe mil 8 bis 15 C-Aiomen in der 

(3) Glycerinmono- und -tester und Sorbltanmono- und Klitsiervon ges^ng^n & 9 

<7) AnJagerunfisprodukto von 2 bis lSMol Etnylenoxid an l<icinusoi unc^^r ^ ^^^^^ Ridnolsaum sowie 
8 PartiSesieF^B^ linger, vatzwdgier, ungesattigier bzw- S*^*^ F ^^ 

(10) WoUwachsalkohole; , . i**^.**- 

(U) My*»»»«« , ' 1 '»* , '>^ DE-PS II 65 574 uoJfcto 



20 odcr Polyglycerin so wit 

<X3) Polyalkyleoglycolc, 



30 



3$ 
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Die Anlagemngsprodulae von B^^^r 
Glyccrinmooo- und -diesier ^*'i S ^r^Z ^^^ OE e^^chV d^n nritderer Alkoxylieroogsgrad 
Mci erhSluichc Produce to Es bandrit sich A*"™ < ^SS SoSu^?*** AriURKvnipw*- 
deui VerbHllrris der Sloflmengen von Elhyjenond und/wderPrepylenoxld una OUDbinu, uu 

tioo durchgcftlhit wild, cntspricht. „ „ . ,. Tjh-,™-^,,,™ «riftd aus dem. Stand der "Ibcbnik bo- 

kannL ttre Herstellung erfolgl Jnsbesonderc ^^^f^f-.^^^o^o^iycoside, bei denen ciu cycliscber 
holen mil 8 bis 18 C-Awmen, f^JJ^J ^iffiK Oligomcrisnrionsgrad 

zolsulfonaie, Alkansiilfonate, f^^* 0 ™*- V^C^Z^Z^ Fettelkoh<*ahersulfate, Gly*erin«hereulfaie, Hy- 
Snlfofensaoren, Alkylsulfa*. AlkyteOeaaUto ™ b 2££2SJS DialKyl-sulfosuccinate. 
droxytnischeihersulfate. Monoglyeerid^ett^sulfate • R ]^^° ( ™^ s ™^^^^^ Saja, Fettsaurdset- 

£^£tiSS! ^t££n^yl^o« Dif^nretrienaanolannnesu.r-Salze. besonders bevcrzugL 
60 ^"weitcr kommen als Oberfl^^nmodiftkaiioosmiticl ra Frage: 

schen. alkylawxnanscten od»a* C^T^CL Br, CN, SO,M Oder OSO,M subsd- 
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scben. alkylaromiliscten «Jer aromadscbeD ^^^^f^S^^^^^^M subsd- 
nem Oder mebreren Subsdiuewen ausgewahlt aus der Oruppe ONQj, NO2, 0, Br, W w " ^ 

trim s«n kann. wob« M Waa^off oder ^^^J^&j, ^ s5ch gleic he Bed^umng baben wie 
teRW a)bSicb«. und gleich oder vetscbieden sein tormen. and x ane ganzc Zahl Ziehen 1 und 1- be 
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deuieL 

c£*». Casein. Gunirni arabicum, > 
vaic von w^nldsbchen P 0 '*™^™^^^^ Oder Hydroxypropyl- 

hob,* Ttemperatur vcrmtfchl und anscbUcDcnd «is dcm ^^^^"™^X^^^ iae i komme nje na=h 
dimenu^Zen^gi-noder aoc* M£*£h» .^Bj^g™*-; T ^S™e Alkohole, Ketone. 

AusfUbrungsfonr der Brfiodung ^^^SS^^^^^^^ 
Zinkoxid dhpergicrti.C. to etaer ^^ff^SXSSSSSS^ vL» KUhlscbmicrsoflcn untt- 

ZnOfcder Wasser- und der Olphase i*t '^B^^SSia^oSs zu, bevor aas die- 

ser-Eraulsion zu. Al „ - -.QWiase" die Rede isu so stnd hiennit bei Anwen- 

SS, DiW uSf elo HaJpospdCl *» Brflndrnj tain. ta> mljnml ta tntaauicta. Bj««d»tl.i> *» ZotaoOf 
R 3 -COOH (I) 

^iSS^uSdtuiert. CarbonsauitO rfnd to der Gruppe der Alkylbeozoylacrylsaurco enthdien. Besondeis bevor- 

salzc ein- gesetzi verden. OT1 ;«ni^s« TVnside vom TVo <Jer Potrolsulfonaifc in BelracfaL 

Ale wMiAfe GrutJDC von KoETOSioosinhibitoicn Icommcn aniomscne icnsjoe voro ±yy ^ , m 
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Gefieoionen Alkali- oder&dalkalimeuUe. Ammonium oder Alkylammonium in Belxachl tommco. \far*u g ™ise w*r- 
derFormel (H). segLime ■'Sulfotrlglycerido" oder "Sulfoilo" in Bciracht. 

CH 2 0-COR 5 
I 

'° CH-O-COR 6 (») 
I 

15 CH 2 0-COR 7 

Calcium-, Amniomum- oder Alkylamnioinumsalzcs wngeswttL „ .Aikanolnminc und ihic Salzc, 

Als Korrosionslnmbitoren kommcn dcswoitercn aucb - cmzcta odor In Kx«>bin^o £^r^S FVnsmrt^dc, 
border* CarWSures.lze, ^'^^^^^^^^SSS^^^ 

tichaT.cn aufweiscn, in BcirachL . . mtM c. hvVn . imf i7nrip.r Proovlenoxid an Nfeibindungen mil aciden 

holcii. Alkylpbenolen.Frtls^n.Feaai^^ versreoca, 
kunnwn Verfahren dc Stands der Tbchnlk criaton werd^ 1* nnen . .. - votMMWeisc 2 bis IQMol Ethylcnoxid 

die Tol&ende Kombinauon: 

a) Etboxylme/Piopoxylai* von Fettalkoholen mil 8 bis 18 OAiomen im Alkobol mit 2 bis 6 Ethylen^ideinhoium 
W ^^UoSSSSr^xyla- mi, 12 bU 2. C A.m.n im Alkobo! und 0 bU 3 Propyionoxid- 
einbaten and/oder Destillation^cksTand dieser Fertalkobole 

i m GewichisverhSltniE a : b = 1 1 0,3 bis 0,3 : 1. t . m 

siskompooeoten voizugsweise In folgenden Mengfcn: 

O,05bts5Gew.-<*Ol, 

0.03 bis 5 Gew.-% Emulgaioren, 

ond ab RbsI zu 100 Gcw.-% Was** sowie fakcliaiiv wcira ffilfs^ odor Wiiksiofe jr,^^^^^^ Schneidale 
PHrT^n kfinncn die crfiodungsgemaBen KOhlschmierstoffe, seicn es ran wafinge pihlscnnuersione, 

6 
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sicn in Form einerOl-lrv-Wasser-E^ubdcn. to deren Olphas^das Snkoxid dispcrgjert is.. Dieses Kon^ntratc^hall vor- 
zugsvrcise die folgenden Komponemen: 
lObii 70Gew.-%DL 
7 bis 50 G«rw.-% Emulgatoren> 
7 bis 40 Gew.-<2, KoriosionSlnhibitoren, 

1 bis 25 Gew.-% des Zinkoxids, voriugeweise in hydrophober Form 

und fokuLtttiv Wasser sowie weitero Vfirk- oder Hilfsstoffo. Gewichl^ieilen Kcm^ 

ren eisenhaldgen I^gieningeo eigne* sicb l l f Ka f^ i ^*^^SR^^SLo^ und Iso^ooansfiuio. 
Caibonsauien mil 6 Ms 12 C-Aiomen cmhalten. Gangige Bcispiele taerrur sma -J*W°*£z ehutzwlrkuoB "efordert 
Di^Sau^ seta man bBuflg lusamnieA mil Triethanolflinin e>n, da h.erdurcb die K^ 1 ^.^"^™"* f 

halfen. Bdspiclswdsc kann Octylphosphonsaum verwendel wrio. ^SSZ^^a^m^rnama^aM^ 
wdse Kupftr. Bronze Oder Messing verweade* man .^^^£^^^S^s Benaotria- 

lOien enlhalxn. Diese kdnnen beispdelsweise ausgewahlt sen aus der Onippe der Triazole, inseesonoere aus o™» 

zolen und Tblyllriarolcn. 

Ausfiihiungsbeispiele 
Reib-AtaschleiBprtifungen 

ZurPrtifung der Setariarwirkung wurden Rdb-AferscbldBprUfungen ■» ^J^^^^^J'^Sht 
grefle des ZnO lag im Bereich 10-20 nm. 

Zusanmtepseuo.ngKon^ACGewichts^ohneEP-Addi^ 40 
113 Wasser 

8,0 Borstoe 45 
10,0 Mouoeihanolamin 
0,9 Kaliutnhydroxid 

I, 8 Glycerin 

7,0 FS-elhylbexykster, Cg-u 

3,0 Tdmethylolpropaiicrioleat 50 

I I, 0 Minerals parafrinisch 
9,0 FS, Capryl 
0^FA+20EO,CL fr iB 

21,0 FA + 2 EO, Otey)-Ceiyl< pflanzlich 

2,5 FA + 10 EO, Oloyl/CeiyL JZ 45/50 ss 

60 

1 . fcef 1 KonzemraT A ohne Zusatz (Ve^leich) 

2. Konzenlrat A + 20,9% 2oO 

3. Konzenlrat A + 10% ZnO 

4. Konzenirai A + 5% ZnO 

5. KonzemraiA + 2,5 < foZnO 65 

6. Konzenirai A + 1% ZnO 
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Tabclle 



Rdb-AtochlclBprilAing andcrReichcn-Wa^ FUllvolumcn 25 nO, 100 m Mc0sm*ke 



it) 



15 



20 



Nr. 


Gerausch[mj I 


ausgemessene Flache [mm**! 


Flache Ellipse [mm'] 


Ref 1 


40 


4,3 x 5,9 


19,9 1 


2 


24 


4,7 x 3,5 


12,9 


3 


27 


4.0 x 5,0 


15,7 


4 


30 


4,0 X 5,3 


16.6 


5 


34 


4,1 x 5.5 


17,7 


6 


38 


4,1 x 5.6 


18,0 



I„ eincr wctoen Versuchsreihc wurde entsprecbend vorg^n, wobd * Emulsionskon^ das Konzcnn* B 
eangeseta wurde. 

von^trat B* (Gewichtsleile, ohne EP-Addiliv. AbkUrzungen: FS = Fettoaure, FA - FWialkohol, JZ 

15,0 Mineral&l, paraffiniach 

7 0 FS-iriglyceiid,Rub61 
30 9J5 FS, Isononan, 3,53-Trimclbylhexansauie 

9^FS,Capryl 

5,0Ttiethanolannn 

8,4 FA + 3 EO + 6 PO F Cn-u 

8,4 FA +2 PO, Oteylcetyl 
35 13.6 FA F Riicksiand. uuges, 

15.5 K-hydroxid, 50%ig 

4 i^^^ ™ d ia der nachfolgeDde ^ — ^ 

faflL 



40 



Ref2:ohoeZnO 

7 ZnO 2%ig einarbdten in Konrontrai B 

8 euwbeito von 2% moditalertcm ZnO (5% Dodecylineiho^yfiibiD) 
9. einarbdtm von 2% modifiziertem ZnO (1% DodecyltiiCThoxysilan) 

Tab&Ue 



Reib-A^erschlciBprufang an dcr Reichert-Waage FiiUvolumen 25 irtL 100 m Mcflstrecke 



so 



55 



60 



65 



Nr. 


Gerausch [m] 


ausgemessene Flache [mm*] 


Flache Ellipse [mm^l 


Ref2 


> 100 


5,0 x 7,4 


29,0 


7 


47 


5,9 x 4,4 


20.4 


8 


47 


6,0 x 4,4 


20.7 


9 


45 


6,0x4,3 


20.2 
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u» einc moglictatguw AnnSherurg an Praxisbedingungeo »: erreichcn. Nferd^pfungsveduste warden in regelmSBigcn 
*2SS2S SSlS^^S^h cioe ^Henttcne Zap* von 8 o, elner UnpnO^ dcreo He, 
5 t:C M £SS k "ii 4-11 Woch^. Mb st5n.de ^er^en b^i« vorber aufbeCcn. kano der 
V D^SSSSS-lll dutch Mischen gleichsr l«le auta^cll hefaUcoer U*un S en (S^nnJosung*.) von 3 
KU SrSSS^°w«dcn her^ll, du*h B^tung von Losungea aerate mU Mk^aoismcn entspxe- 
chend demberehs beschriebenen Tesiverfahrcfi. 

Impfzyklentest 

. Kftlmc makterieo) nach der aiigeeebeoen PrUfdauer. bevor jeweils die Impflikung zugc^b^ wv^de^ P^Im" 
*£E^^ edbnterih^f aUs rait KOH ringed Aus e an S swerte; Xferglexcb: 9-06: B«spie) 1 . 

9.03;Beispiel2: 9,03. 

Keimzahlco der jeweils zugegcbenen Impflfisung 



Impfldsung Nr. 


Keime 
(Bakterien) 


1 


1.2x16° 


2 


6 x 10 b 


3 


3 x 10 b 


4 


4,2X10" 


5 


6,8 x 10° 


6 


12xlO b 


7 


3,6x10* 


8 


3,2X10° 



ID 
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Ergebnis 





PrQfdauer 1 


\/ergteich: 


Beisp.1: Konzentr. 


Belsp.2: Konzentr. 


5 




Konzentrat B 


B 


B 








+ 0,1 % ZnO 


+ 0,2% ZnO 




1 Tag 


<10 


< 10 


< 10 


ID 




pH 9,12 


pH 9,05 


pH 9.04 




TWoche 


>10 # 


< 10 


< 10 


15 




pH 8,3 


pH 8,93 


pH 8.93 




2 Wochen 


> 10' 


3x10^ 


9x 10* 






pH 8,27 


pH 8,93 


pH 8,94 


20 


3 Wochen 


9x10' 


6x 10* 


6x10* 






pH 8,35 


pH 8,86 


pH 8.86 


25 


4 Wochen 


>10' 


7.3x10* 


1,6x10^ I 






pH 8,48 


pH 8,89 


pH 8,91 




5 Wochen 


2,1 x 10^ 


2.3 x 10" 


5,5 x 10" 


30 




pH 8.44 


pH 8,92 


pH 8,93 




6 Wochen 


1,4x10' 


6 x 10 b 


a w a n^ ! 


35 




pH 8.53 


pH 8,89 


pH8,99 




7 Wochen 


> 10* 


4x 10* 


2x10 a 






pH 8,51 


pH 9.04 


pH 9,08 


40 


8 Wochen 


1,9x10' 


3x 10' 


5,1x10 s * 






pH 8,75 


pH9,l6 


pH 9,18 



45 



BeobachtuDgen nach 8 Wocben PSffifdaucr 
Vergleich 

Veigrflbcrtc Emulsion, aufschwinmieodo Rahmschicht, muffigcr Gcruch; 

Beispiete 1 und 2 

Emulsion feincr als Vergleich, kaum Aufrahmung, oeutraler Geruch. 

Paicnianspiuche 

rSSSS^B nach much 1, dadurch gekenr^chnet, daB das Zinlcoxid dne xnirtlexe IfelJcbeogrBBe im 
fl^^^h^der b«de D dcr AnspxOche 1 und 2, dadurch gekcnnzeichnet, daB er als 

TVasserphase vorUegt. in der das Zinkoxid dispergiert isL riariurc h oekennzeichncl, daB er als Ol vor- 

4. Kiintecnmiersioff nach cdnem oder beiden dec Anspniche 1 und 2, dadurcrj geicennzacnireu, ua» 

lie*, in dem das 2inkcKid dispergiert ist. . , dadmeh geltennzrietoeL daB er als Ol-in- 

5 Kuhlschmicwtoff nach einem oder beufcn der Ansprucbe 1 una daaurcn g 
Wasser-Emulsion voruegt. in dcren Wasserphase das Zidkoxid dispeigiertist 

10 
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menge des Kuhlschniierstoffs, auBcr tem Zinkoxid w 

0,05 bis 5 Gew.-% Ol 

0 03 Hs 5 Gew.-% fcmnlgaioren, 

ff g^^^^Te^hSi^moirs nach Ansproch 6. das D ezo g en auf * GesaW* *. ^ 

Konaentrais 

10 bis 70 Gcw.-%Ol 

7 bis 50 Gew.-% Emulgatoren, 

7 bis 40 Gew,-% Konosionsinhjbitoren, 

a t^sJsssEasasi - sasss— *~ «— — > - — 

oder mehreiBD der Anspriicbe 1 bis 9. 

25 
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